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(57) ABSTRACT 

A method of forming a transportable container of bulk goods 
begins by placing the distributing end of a hopper over the 
open top of a bunched bag. Bulk goods are dispensed from the 
distributing end of the hopper through the open top of the bag 
to establisha level of bulk goods in the bag. The hopper moves 
vertically relative to the closed base of the bag during the 
dispensing of bulk goods from the distributing end of the 
hopper to maintain vertical spacing between the distributing 
end of the hopper and the level of bulk goods in the bag. A 
hopper fill level is maintained in the hopper during the dis 
pensing of bulk goods from the hopper. An outer wrap is 
spirally wrapped around the bag while filling the bag to form 
the transportable container. The outer wrap is maintained near 
the level of bulk goods in the bag. 

28 Claims, 7 Drawing Sheets 
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PLACING THE DISTRIBUTING END OF THE HOPPER OVERA BAG 

DISTRIBUTING BULK GOODS INTO THE HOPPER OPENING 

| DSPENSING THE BULK GOODS FROM THE DISTRIBUTING END INTO THE BAG 

MOVING THE HOPPERVERTICALLY 

MANTAININGA HOPPERFLL LEVELIN THE HOPPER 

SPRALLYWRAPPING ANOUTER WRAPAROUND THE BAGDURING FILLING 

Fig-8 

BUNCHINGABAG ONTO AN INTERMEDIATE CARRIER 

SECURING THE INTERMEDIATE CARRIER TO HE PACKAGNG SYSTEM 

FEEDING BULK GOODS INTO THE OPEN TOP OF THE BAG 

MOVING INTERMEDIATE CARRIER RELATIVE TO CLOSED BASE OF THE BAG 

SPRAY WRAPPING ANOUTER WRAPAROUND THE BAG DURING FILNG 
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GENTILE HANDLING HOPPER AND 
SCRUNCHED BAG FOR FILLING AND 

FORMING ATRANSPORTABLE CONTAINER 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims the benefit of U.S. Provisional 
Patent Application Ser. No. 61/060,492 for GENTLE HAN 
DLING HOPPER AND SCRUNCHEDBAG FOR FILLING 
AND FORMING A TRANSPORTABLE CONTAINER, 
filed on Jun. 11, 2008, which is hereby incorporated by ref 
erence in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method of filling a trans 

portable container of bulk goods, particularly to a method 
using a gentle handling hopper and scrunched bag to reduce 
the amount of breakage in the bulk goods disposed in the 
transportable container. 

2. Description of the Prior Art 
Systems for packaging a plurality of bulk goods in trans 

portable containers are known in the art. Typical transportable 
containers utilized for the transport of bulk goods are ineffi 
cient, do not have a very large Volume, and often require a 
large amount of manual labor to be used in filling and han 
dling of the transportable container. Typically, the filling of 
these containers requires the bulk goods to be dropped large 
distances which may result in breakage in the bulk goods. 
An example of one such system is disclosed in U.S. Pat. 

No. 6,176,276 to Maunder et al. The 276 patent discloses a 
device for feeding a granular material from an upstream 
Source. Such as a conveyor, to a downstream container. The 
hopper has a downwardly tapered section which tapers 
inwardly to a delivery chute which has a flared lower end 
terminating in a radial flange. An adjustable annulus is 
defined between a frusto-conical member and the hopper wall 
near the inwardly tapered section of the hopper to control the 
flow from the downwardly tapered section to the delivery 
chute. An adjustable radial outlet is defined between the 
flange of the chute and the annulus. A jet of compressed air is 
Supplied to the delivery chute via an airpipe to generate an air 
stream to entrain the material which falls through the annulus 
and shoots the material from the chute. 

Another such system known in the art is disclosed in U.S. 
Pat. No. 5,697.408 to Reeves. The 408 patent discloses a 
telescopic tube that extends downwardly into a container to 
fill the container. The volume of the telescopic tube varies 
based on the position of the tube end. A top hat valve member 
and valve seat are moved vertically in the storage container so 
that the particles don't have as far to drop from the telescopic 
tube to the storage container. 

Another such system known in the art is disclosed in U.S. 
Pat. No. 4,546,598 to Karpisek. The 598 patent discloses a 
wrapping apparatus having an expandable carrier or frame 
being Supported on a transporter. The carrier comprises a 
rectangular tubular member that is telescopic. A bracket or 
arm extends from each corner of the tubular member for the 
wrap to be applied to. The wrap is a bag having a closed base 
and an open end. The carrier is placed on a puckering device 
or loader where the bag of wrap material is loaded onto the 
carrier. Each of the brackets engage a belt that drives the wrap 
onto the carrier. After the wrap is loaded onto the carrier, the 
carrier is telescopically expanded to a diameter larger than 
that of the load of previously stacked goods in which it will be 
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2 
placed upon. The loaded carrier is then transferred and posi 
tioned over a pallet with the load of stacked goods. The carrier 
is lowered such that the open end is lowered over the stacked 
goods. The closed base engages the top of the load as the 
carrier is lowered, causing the wrap to strip from the carrier as 
it descends downwardly, thereby depositing the wrap over the 
load of goods. Upon release from the stretching forces 
applied by the carrier, the stretched bag will commence to 
contract to achieve its prestretched condition. 

SUMMARY OF THE INVENTION 

The present invention relates to a method of forming a 
transportable container of bulk goods from a gentle handling 
hopper and scrunched or bunched bag. A bag having an open 
top and a closed base is bunched onto an intermediate carrier. 
The intermediate carrier is secured to a packaging system, 
with the open top of the bag being disposed adjacent the 
distributing end of a hopper and the closed base of the bag 
being positioned vertically below the open top. The distrib 
uting end of the hopper is placed over the bag to create a 
vertical space between the distributing end and closed base. 
Bulk goods are distributed into the hopper opening of the 
hopper to establish a hopper fill level. The bulk goods are 
dispensed from the distributing end of the hopper through the 
open top of the bag into the closed base of the bag to establish 
a level of bulk goods in the bag. The hopper moves vertically 
during the dispensing of the bulk goods to maintain the Ver 
tical space between the distributing end of the hopper and the 
level of bulk goods in the bag. A hopper fill level is maintained 
in the hopper during the dispensing of bulk goods from the 
hopper and concurrent with the moving of the hopper in 
response to the level of bulk goods in the bag. The interme 
diate carrier moves relative to the closed base of the bag to 
distribute the bag from the intermediate carrier as the level of 
bulk goods in the bag increases. An outer wrap is spirally 
wrapped around the bag while filling the bag to form the 
transportable container. The outer wrap is maintained near the 
level of bulk goods in the bag. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages of the present invention will be readily 
appreciated, as the same becomes better understood by ref 
erence to the following detailed description when considered 
in connection with the accompanying drawings wherein: 

FIG. 1 is a perspective view of a packaging system accord 
ing to the present invention with a flexible bag of the present 
invention in an open position prior to filling and wrapping; 

FIG. 2 is a perspective view of the system of FIG. 1 during 
the filling and wrapping stages; 

FIG. 3 is a perspective view of the transportable container 
in a fully wrapped stage; 

FIG. 4 is a perspective view of an exemplary intermediate 
carrier according to the Subject invention; 

FIG. 5 is a perspective view of an exemplary intermediate 
carrier according to the Subject invention; 

FIG. 6 is a perspective view of a gentle handling hopper 
according to the Subject invention; 

FIG. 7 is a cross-sectional view of the gentle handling 
hopper along line 6-6 of FIG. 6; 

FIG. 8 is a flow chart showing an exemplary method of 
forming a transportable container according to the present 
invention; and 

FIG. 9 is a flow chart showing another exemplary method 
of forming a transportable container according to the present 
invention. 
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DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENT 

Throughout the present specification and claims the phrase 
“bulk goods” is used as a shorthand version of the wide range 
of products that can be packaged utilizing the present inven 
tion. The present invention finds utilization in packaging any 
material that can be bulk packaged. These items can encom 
pass large bulk packaged pieces as well as very Small bulk 
packaged pieces. Examples of Smaller bulk goods include, 
but are not limited to, the following: agricultural products like 
seeds, rice, grains, vegetables, fruits, chemical products like 
fine chemicals, pharmaceuticals, raw chemicals, fertilizers, 
plastics like plastic resin pellets, plastic parts, rejected plastic 
parts, machined plastic parts, cereals and cereal products Such 
as wheat, a variety of machined parts of all sorts, wood 
products like wood chips, landscaping material, peat moss, 
dirt, sand, gravel, rocks and cement. The present invention 
also finds utilization in bulk packaging of larger bulk goods 
including, but not limited to: prepared foods, partially pro 
cessed foods like frozen fish, frozen chicken, other frozen 
meats and meat products, manufactured items like textiles, 
clothing, footwear, toys like plastic toys, plastic half parts, 
metallic parts, soft toys, stuffed animals, and other toys and 
toy products. All of these types of materials and similar bulk 
packaged materials are intended to be encompassed in the 
present specification and claims by this phrase. 

Referring to the Figures, wherein like numerals indicate 
like or corresponding parts throughout the several views, a 
gentle handling hopper 20 and Scrunched bag system 22 for 
filling and forming a transportable container 24 of bulk goods 
26 are generally shown. 

While the gentle handling hopper 20 and scrunched bag 
system 22 may be adapted to work with any number of pack 
aging systems 28, the exemplary embodiment of the present 
invention will be explained in reference to the exemplary 
packaging system 28 described below. 
As shown in FIGS. 1 and 2, the exemplary packaging 

system 28 includes a frame having an upper Support 30 
spaced from a frame base32. At least one support column 34 
extends between the frame base32 and upper support30. The 
frame base 32 includes a pair of base legs 36. The upper 
support 30, the frame base 32 or both may be vertically 
movable along the support column 34. The upper support 30 
includes a Support opening 38 through which the bulk goods 
26 may be fed from a feed source 40 into the bag 42 to form 
the transportable container 24 as shown in FIG. 3. An upper 
turntable 44 is mounted within the upper support 30 of the 
packaging system 28. A lower turntable 46 is mounted within 
the frame base32 of the packaging system 28. Both the lower 
turntable 46 and upper turntable 44 are rotatable, and rotation 
of the lower turntable 46 and upper turntable 44 may be 
synchronized Such that they rotate in unison. The synchro 
nized rotation of the of the upper and lower turntables 44, 46 
allows for the even distribution of bulk goods 26 in the trans 
portable container 24. 
The packaging system 28 may include a fill sensor 48 to 

monitor and measure the level of bulk goods 26 in the bag 42. 
The measured level of bulk goods 26 in the bag 42 may be 
used in connection with the various features and functions of 
the packaging system 28. For example, the level of bulk goods 
26 in the bag 42 may be used to determine the flow rate of 
bulks goods into the bag 42 from the feed source 40, the 
movement of the upper support 30 or frame base32 to accom 
modate more bulk goods 26, and the rotation of the upper and 
lower turntables 44, 46 to distribute the bulk goods 26 evenly 
into the bag 42 which forms the transportable container 24. 
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4 
The fill sensor 48 may be an ultrasonic transmitter and 
receiver, or any other sensor known in the art. 
The packaging system 28 may comprise a conventional 

stretch wrapping device 50 such as, for example, a Lantech Q 
series semi-automatic wrapper. The stretch wrapping device 
50 further includes a wrap head having a roll of outer wrap 52 
secured on a wrap head base. The outer wrap 52 is preferably 
a stretch wrap having a high cling factor, but the outer wrap 52 
may be any of a variety of stretch wrap films known in the art. 
The wrap head is vertically moveable along a guide rod that 
runs parallel to the support column 34. The movement of the 
wrap head may be controlled by a motor or any other move 
ment control mechanism known in the art. 

Initially, the bulk goods 26 are disposed into flexible bag 42 
from the feed source 40. The fill sensor 48 is utilized to detect 
the height or level of the bulk goods 26 within the flexible bag 
42. As the flexible bag 42 is filled with bulk goods 26 the 
upper turntable 44 and lower turntable 46 are rotated at a 
speed and the wrap head is moved vertically upward such that 
the outer wrap 52 is always maintained at a level slightly 
below or near the level of bulk goods 26 in the bag 42. In an 
alternative embodiment, the outer wrap 52 can be rotated 
around a stationary bag 42. As the bag 42 is filled, the fill 
sensor 48 is slowly withdrawn from flexible bag 42. The 
system can be adjusted to provide overlapping layers of outer 
wrap 52 spaced apart from 0.5 to 15 inches. 
The outer wrap 52 generates hoop forces which apply a 

gentle Squeeze to the bulk goods 26, helping to stabilize the 
bulk goods 26. The hoop forces stabilize the bulk goods 26 by 
promoting controllable contact between the elements of the 
bulk goods 26 being loaded into the bag 42 of the transport 
able container 24, thereby promoting bridging between the 
components of the bulk goods 26. For example, when the hulk 
goods 26 being loaded are a bulk cereal in puff or flake form, 
hoop forces promote bridging between cereal pieces, thereby 
reducing the relative motion between the pieces and immo 
bilizing the cereal within the bag 42. By adjusting the extent 
to which the outer wrap 52 is applied to the bag 42, hoop 
forces can be tailored to the type of bulk goods 26 being 
inserted in the transportable container 24. Hoop forces allow 
for a very compact and rigid transportable container 24, 
which does not allow the bulk goods 26 to shift or get crushed 
within the transportable container 24. 
The exemplary embodiment includes a scrunched bag sys 

tem 22 having an intermediate carrier 54 for holding a flexible 
bag 42 in an open and scrunched or bunched position. The 
flexible bag 42 includes an open top 56 and a closed base 58 
to form the transportable container 24 of bulk goods 26. The 
flexible bag 42 is either circular or square in cross-section to 
define a circular or square open top 56. The closed base 58 can 
be formed into the bag 42 or the bag 42 can be a continuous 
tubular roll wherein the closed base 58 is formed by folding 
over the tube, bunching the tube up, or by twisting and tying 
off a length of the tube which later could be used as a pour 
spout during Subsequent unloading of the bulk goods 26. The 
bag 42 is preferably agusseted bag 42 and can beformed from 
any suitable material for the bulk goods 26 disposed in the bag 
42 of the transportable container 24, Such as for example, low 
density polyethylene, high density polyethylene, a food grade 
polymer, or nylon. 
The intermediate carrier 54 has a carrier base 60 and a 

plurality of carrier arms 62 extending from the carrier base 60 
to an arm end 64. In the exemplary embodiment, the carrier 
base 60 is circular and defines a carrier opening 66. While the 
carrier base 60 is circular in the exemplary embodiment, the 
carrier base 60 may be any shape known in the art, including 
but not limited to, square and rectangular. In the exemplary 
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embodiment, the intermediate carrier 54 has four carrier arms 
62, but the intermediate carrier 54 may have any number of 
carrier arms 62 necessary. As shown in FIG. 4, the carrier 
arms 62 have a first arm portion 68 that extends perpendicu 
larly from the base of the intermediate carrier 54 and a second 
arm portion 70 that is angled radially outward to the arm end 
64. Each of the arm ends 64 may include a cap portion 72 to 
assist with guiding the bag 42 onto the intermediate carrier 
54. The cap portion 72 pushes outwardly against the inside 
surface of the flexible bag 42 creating a force on the bag 42 to 
secure the bag 42 onto the intermediate carrier 54. In the 
exemplary embodiment, the cap portion 72 is a spherical cap, 
but it may be any shape known in the art. In an alternative 
embodiment, as shown in FIG. 5, each of the carrier arms 62 
may extend angularly from the base to the arm end 64 that is 
disposed radially outwardly from the base of the intermediate 
carrier 54. 
The intermediate carrier 54 may include a plurality of 

support arms 74 that extend radially from the base. The Sup 
port arms 74 are used to engage the packaging system 28 and 
secure the intermediate carrier 54 to the packaging system 28. 
The bag 42 used to create the transportable container 24 is 

fed onto the intermediate carrier 54 with a feeder. The feeder 
is independent of the packaging system 28. Prior to placement 
on the packaging system 28, the intermediate carrier 54 is 
placed onto the feeder. The open top 56 of the bag 42 is placed 
around the plurality of carrier arms 62 and secured to the 
intermediate carrier 54 by the use of at least one support clip 
78. In the exemplary embodiment, the support clip 78 is 
disposed on the carrier base 60 adjacent at least of one of the 
carrier arms 62. The feeder controls the flow of the bag 42 
onto the intermediate carrier 54. The feeder has a plurality of 
rollers and/or belts to uniformly control the feed of the bag 42 
onto the intermediate carrier 54. Uniformly feeding the bag 
42 onto the intermediate carriers 54 allows for bag 42 to be 
uniformly dispersed from the carrier when forming the trans 
portable container 24. Uniform disbursement of the bag 42 
from the intermediate carrier 54 is useful in maintaining a 
desired shape for the transportable container 24. 
Once the bag 42 is placed onto the intermediate carrier 54, 

the intermediate carrier 54 is transported to the packaging 
system 28. This can be done by a human operator, a robot or 
other mechanical means. In the exemplary embodiment, the 
intermediate carrier 54 is placed on a top hat piece 80 that 
extends from the upper turntable 44 of the upper support 30. 
The top hat piece 80 is secured to the upper turntable 44 such 
that when the upper turntable 44 rotates, the top hat piece 80 
is rotatable therewith. In the alternative embodiment, the top 
hat piece 80 may be secured to the upper support 30 and 
remains stationary. The top hatpiece 80 includes a plurality of 
hat arms 82 that extend upwardly from the upperturntable 44, 
with each of the hat arms 82 defining a support notch 84 
adjacent each of the hat arm ends. Each of the Support notches 
84 support a support arm 74 of the intermediate carrier 54 to 
secure the intermediate carrier 54 to the upper turntable 44 of 
the packaging system 28. The carrier arms 62 extend down 
wardly from the top hat portion and through the Support 
opening 38 such that the bag 42 will be disposed from the 
intermediate carrier 54 through the support opening 38 as 
bulk goods 26 are fed from the feed source 40 into the bag 42. 
In an alternative embodiment, the hat arms 82 may extend 
downwardly from the upper support 30 or upper turntable 44, 

In the exemplary embodiment, the intermediate carrier 54 
is secured to the packaging system 28 Such that the scrunched 
bag 42 disposed on the intermediate carrier 54 is placed 
through the support opening 38 of the upper support 30 of the 
packaging system 28. The open top 56 is disposed adjacent 
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6 
the feed source 40, and the closed base 58 of the bag 42 is 
placed in an initial former 88 or slip sheet that rests on a 
transportable container support 86 or pallet. The initial 
former 88 and transportable container support 86 may be 
independent of each other or a singular unit. In the exemplary 
embodiment the transportable container support86 is a pallet 
that is used in transporting the transportable container 24, but 
may be any other transportable container Support86 known in 
the art. In the exemplary embodiment the initial former 88 is 
a slip sheet that is placed on the transportable container Sup 
port 86, but the initial former 88 may be any other initial 
former 88 known in the art. 
The transportable container support 86 is placed on and 

movable with the lower turntable 46 and frame base 32. The 
frame base32 may move vertically and the lower turntable 46 
may be rotatable within the frame base 32. While the upper 
and lower turntables 44, 46 may be stationary, in the exem 
plary embodiment, the upper and lower turntables 44, 46 are 
rotatable, preferably synchronized in rotation to provide an 
even distribution of bulk goods 26 in the transportable con 
tainer 24. 

In the exemplary embodiment, bulk goods 26 are fed into 
the open top 56 of bag 42 through the carrier opening 66 by 
the feed source 40. The feed source 40 may be a conveyor, 
hopper 20 or any other source for feeding bulk goods 26 into 
a transportable container 24. 

In the exemplary embodiment, as the bulk goods 26 are fed 
into the bag 42 to increase the level of bulk goods 26 in the bag 
42, the upper support 30, top hat piece 80, and the secured 
intermediate carrier 54 move upwardly in response to the 
level of bulk goods 26 in the bag 42. The weight of the bulk 
goods 26 in the bag 42 will keep the closed base 58 of the bag 
42 secured in the initial former 88 and transportable container 
support86 disposed on the frame base32 while the bag 42 is 
distributed from the intermediate carrier 54. Since the bag 42 
has been uniformly distributed onto the carrier, the bag 42 
will be distributed uniformly from the carrier arms 62 as the 
bag 42 is pulled away from the intermediate carrier 54. As 
previously discussed, the cap portion 72 of the intermediate 
carrier 54 pushes outwardly against the inside surface of the 
flexible bag 42 to create a force on the bag 42 that secures the 
bag 42 onto the intermediate carrier 54. The weight of the 
bulks goods in the bag 42 will cause the bag 42 to be pulled 
away from the cap portion 72 of the intermediate carrier 54 to 
create the transportable container 24. The uniform distribu 
tion of the bag 42 from the intermediate carrier 54 will allow 
the transportable container 24 to hold its shape. The trans 
portable container 24 can be any shape known in the art, 
including, but not limited to round and square. 
As shown in FIG. 1, the outer wrap 52 is initially wrapped 

spirally about the support, initial former 88 and a portion of 
the bag 42 in which the bulk good 26 have been fed. As shown 
in FIG.2, as the level of bulk goods 26 increases in the bag 42, 
the outer wrap 52 is spirally wrapped by the stretch wrapping 
device 50 at a predetermined level below the level of bulk 
goods 26 to form the transportable container 24. The bulk 
goods 26 will initially conform to the shape of the initial 
former 88 and the shape of the bag 42 being fed from the 
intermediate carrier 54. As the bag 42 is filled with bulk goods 
26, the closed base 58 of the bag 42 moves vertically relative 
to the open top 56 in response to the fill level of the bulk goods 
26 in the bag 42. In an exemplary embodiment, the open top 
56 moves upwardly relative to the stationary closed base 58 in 
response to the fill level of the bulk goods 26 in the bag 42. In 
another embodiment, the closed base 58 moves downwardly 
relative to the stationary open top 56 in response to the fill 
level of the bulk goods 26 in the bag 42. As the bag 42 is filled 
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with bulk goods 26, additional portions of stretch wrap are 
disposed around the bag 42. The stretch wrap is maintained at 
a level below the fill level of the bulk goods 26 to maintain the 
shape of the transportable container 24 and to Squeeze the bag 
42 and lock together the bulk goods 26 disposed in the bag 42. 
In the exemplary embodiment, the stretch wrap is an outer 
wrap 52 from a stretch wrap roll that is disposed spirally about 
the transporter base and the bag 42, but any stretch wrap 
known in the art, including but not limited to a stretch bag 42 
and heat shrink film, may be used. 
The use of a scrunched bag 42 will limit the distance the 

bulk goods 26 must fall, and thus breakage, from the feed 
source 40 into the transportable container 24. The scrunched 
bag 42 allows for the feed source 40 to be maintained a 
constant distance from the fill level of the bulk goods 26 in the 
transportable container 24. 

In another exemplary embodiment, the frame base 32 is 
Vertically movable. During the initial stages of filling the bag 
42, the lower turntable 46 is placed at a position adjacent to 
upper support30. The closed base 58 of the bag 42 rests on the 
transportable container support86 and initial former 88that is 
placed on and movable with the lower turntable 46 and frame 
base32. As the bag 42 fills, the frame base32 along with the 
closed base 58 of the bag 42 are moved in a downward 
direction to accommodate additional bulk goods 26. 
The weight of the bulk good 26 will keep the closed base 58 

of the bag 42 on the transportable container support 86 while 
the bag 42 is distributed from the intermediate carrier 54. 
Since the bag 42 has been uniformly distributed onto the 
carrier, the bag 42 will be distributed uniformly from the 
carrier arms 62 as the bag 42 is pulled away from the carrier. 
As previously discussed, the cap portion 72 of the intermedi 
ate carrier 54 pushes outwardly against the inside Surface of 
the flexible bag 42 to create a force on the bag 42 that secures 
the bag 42 onto the intermediate carrier 54. The weight of the 
bulks goods in the bag 42 will cause the bag 42 to be pulled 
away from the cap portion 72 of the intermediate carrier 54 to 
create the transportable container 24. The uniform distribu 
tion of the bag 42 from the intermediate carrier 54 will allow 
the transportable container 24 to hold its shape. The trans 
portable container 24 can be any shape known in the art, 
including, but not limited to round and square. 
Movement of the lower turntable 46 can be accomplished 

by any of a variety of mechanisms including Scissors platform 
legs, hydraulic pistons, pneumatic pistons, or a geared 
mechanism. As the level of bulk goods 26 increases in the bag 
42 and the frame base 32 is moved vertically downwardly to 
accommodate additional bulk goods 26, the outer wrap 52 is 
spirally wrapped by the stretch wrapping device 50 at a pre 
determined level below the level of bulk goods 26 to form the 
transportable container 24. 
As shown in FIGS. 1 and 2, and particularly FIGS. 5 and 6, 

the feed source 40 may be a gentle handling hopper 20 for 
filling the bag 42 and creating the transportable container 24. 
The gentle handling hopper 20 may be used with a bag 42 
disposed on an intermediate carrier 54 as previously dis 
cussed, with a just a bag 42, or any other system known in the 
art. In an exemplary embodiment, the gentle handling hopper 
20 is disposed at a conveyor end and has a fixed Volume. In an 
alternative embodiment, the hopper 20 may have a telescopic 
tube to vary the volume of the hopper 20. The hopper 20 
minimizes the vertical drop from the conveyor to the bag 42 to 
minimize breakage of the bulk goods 26. The hopper 20 is 
vertically movable so that the hopper 20 is continuously posi 
tioned over the open top 56 of the bag 42. Based on the level 
of bulk goods 26 in the transportable container 24, the hopper 
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20 will feed bulk goods 26 from a feed source 40, such as, a 
conveyor to the transportable container 24. 
The hopper 20 may be stationary or movable. The hopper 

20 may move upward in response to the level of bulk goods 26 
in the bag 42 as determined by the fill sensor 48. As the level 
ofbulk goods 26 rises, the hopper 20 will move upwardly with 
the upper support30. In the preferred embodiment, the move 
ment of the hopper 20 and the upper support 30 will be 
synchronized such that the hopper 20 will remain a constant 
distance from the fill level of bulk goods 26 in the bag 42. The 
conveyor is movable along both a horizontal and vertical path 
to maintain the position of the hopper 20 over the open top 56 
of the bag 42. Preferably, the hopper 20 is maintained in a 
position over the center of the open top 56, which allows for 
a more even distribution of bulk goods 26 into the bag 42. 

In another exemplary embodiment, the hopper 20 remains 
stationary as the frame base 32 moves downwardly in 
response to the level of the bulk goods 26 in the transportable 
container 24. In this embodiment, during the initial stages of 
filling the bag 42, the frame base 32 is placed at a position 
adjacent to the upper turntable 44. The closed base 58 of the 
bag 42 rests on the transportable container Support 86 and 
initial former 88 that is placed on and movable with the lower 
turntable 46 and frame base32. As the bag 42 fills, the frame 
base32 along with the closed base 58 of the bag 42 are moved 
in a downward direction to accommodate additional bulk 
goods 26 from the stationary hopper 20. The weight of the 
bulk goods 26 will keep the closed base 58 of the bag 42 on the 
support pallet while the bag 42 moves downwardly. 
The hopper 20 includes a hopper opening 90 to receive the 

bulk goods 26 from the feed source 40. In the exemplary 
embodiment, the feed source 40 is a conveyor and the bulk 
goods 26 are fed from the conveyor end into the hopper 
opening 90. The cross-section of the hopper opening 90 is 
generally rectangular but may be any shape known in the art. 
In a first hopper 20 portion, the cross section of the hopper 20 
necks down gradually to a second hopper 20 portion. The 
second hopper 20 portion is generally rectangular in cross 
section, but may be any shape known in the art, and extends 
vertically to a third hopper 20 portion. The third hopper 20 
portion transitions from the generally rectangular cross-sec 
tioned second portion to a fourth hopper 20 portion having a 
generally circular cross-section but may be any shape known 
in the art. The fourth hopper 20 portion extends vertically 
downward from the third hopper 20 portion to a hopper 20 
distributing end 92. The distributing end 92 is positioned over 
the open top 56 of the bag 42 at a predetermined distance 
above the level of bulk goods 26. 
The hopper 20 is operated by maintaining the bulk goods 

26 at a relatively high level within the hopper 20. The bulk 
goods 26 do not have to fall far from the conveyor end into the 
hopper opening 90. The movement of the bulk goods 26 
through the hopper 20 is controlled such that the bulk goods 
26 fed from the distributing end 92 of the hopper 20 into the 
bag 42 of the transportable container 24 have a shorter dis 
tance to fall. The hopper 20 breaks the fall of the bulk goods 
26 from the conveyor end to the bag 42 into two short falls as 
opposed to one larger fall. The two shorterfalls minimizes the 
breakage of the bulk goods 26. 
The hopper 20 includes a modulating valve 94 disposed at 

the distributing end 92 to adjust the flow of the bulk goods 26 
from the hopper 20 into the bag 42. A cone, plate, or screw 
may also be used to adjust the flow of the bulk goods 26 from 
the hopper 20. The modulating valve 94 moves closer to and 
further away from a valve seat 96 to keep the level of the bulk 
goods 26 at a desired level within the hopper 20. The modu 
lating valve 94 may further be rotatable based the bulk goods 
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26 being distributed from the distribution end 92 of the hop 
per 20. If the level of bulk goods 26 within the hopper 20 is 
above the desired level the top hat valve will move away from 
the valve seat 96 to distribute the bulk goods 26 to the bag 42 
at an increased rate thus lowering the level of the bulk goods 
26 in the hopper 20 such that the bulk goods 26 will not spill 
out of the hopper opening 90. If the level of bulk goods 26 
within the hopper 20 is below the desired level the top hat 
valve will move towards the valve seat 96 to distribute the 
bulk goods 26 into the bag 42 at a decreased rate thus the 
raising the level of the bulk goods 26 in the hopper 20 to 
minimize the distance the bulk goods 26 must fall from the 
feed source 40. As a result, the bulk goods 26 fall a shorter 
distance from the feed source 40 into the hopper 20 and gently 
and gradually travel to the distributing end 92 of the hopper 20 
to be distributed into the bag 42 to form the transportable 
container 24. Additionally, the valve 94 helps distribute the 
bulk goods 26 within the bag 42 to maintain an even fill and to 
have a flattop, thus increasing the amount of bulk goods 26 in 
the transportable container 24. 

The modulating valve 94 may further include a bulk goods 
distributor. In the exemplary embodiment, the bulk goods 
distributor is at least one chute that aids in the distribution or 
preferential flow of the bulk goods 26 from the distributing 
end 92 of the hopper 20, but the bulk goods distributor may be 
any mechanism known in the art of preferential flow of bulk 
goods 26. The bulk goods distributor may be flat, can include 
side walls, be rounded, or any other configuration based on 
the desired flow and the type of bulk goods 26 being distrib 
uted. The bulk goods distributor may be incorporated into the 
design of the modulating valve 94 or it may be a separate and 
distinct unit that can be attached to the modulating valve 94. 
The bulk goods distributor allows for distribution of bulks 
goods to desired locations of the transportable container 24, 
which aids in the forming of square or rectangular shaped 
transportable containers 24. The bulk goods distributor 
allows for more flow of bulk goods 26 to the corners of the 
square or rectangular transportable container 24 to improve 
stability and shape consistency of the square or rectangular 
loads. The bulk goods distributor allows for the flow of bulk 
goods 26 from the distributing end 92 of the hopper 20 to be 
controlled and directed to desired portions of the transport 
able container 24 to aid in the shaping of the transportable 
container 24. 
The hopper 20 includes a hopper sensor 98 to measure the 

hopper fill level of bulk goods 26 in the hopper 20. The hopper 
sensor 98 is in communication with the modulating valve 94 
to control the rate of distribution of the bulk goods 26 and the 
hopper fill level in the hopper 20. The hopper sensor 98 
monitors the amount of bulk goods 26 in the hopper 20 and 
regulates the modulating valve 94, cone, plate, or screw to 
maintain the bulk goods 26 height or hopper fill level in the 
hopper 20. 

The packaging system 28 preferably includes a control 
panel to permit an operator to control various functions such 
as stop, start, rotation speed and wrap head movement speed. 
Such controls are known in the art. The packaging system 28 
further includes conventional controls to maintain proper fill 
level, outer wrap 52 force, and sequencing. The relationship 
of these parameters is constantly monitored and automati 
cally adjusted by means known in the art. The hopper 20 and 
feed source 40 may be in communication with the fill sensor 
48 of the packaging system 28 that monitors the level of bulk 
goods 26 in the bag 42 of the transportable container 24 via 
the control panel. For example, the fill sensor 48 may com 
municate with the hopper 20 to control, by shutting off or 
turning on, the flow of bulk goods 26 from the distributing end 
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92 of the hopper 20. Further, the fill sensor 48 may commu 
nicate with the feed source 40 to control, by shutting off or 
turning on, the flow of bulk goods 26 from the feed source 40 
into the hopper 20. 
The hopper 20 improves the quality of the bulk goods 26 by 

decreasing the breakage that occurs. The hopper 20 will 
reduce the vertical drop bulk goods 26 will experience. The 
bulk goods 26 have a shorter drop from the conveyor to the 
hopper 20. The bulk goods 26 have a softer landing in the 
hopper 20 by landing on other bulk goods 26 already in the 
hopper 20. The bulk goods 26 then gradually flow through the 
hopper 20 and there is a small drop from the distributing end 
92 of the hopper 20 to the bag 42 that is being filled to form the 
transportable container 24. The hopper 20 is easier to clean 
due to the limited moving parts inside the food stream and 
easy to change over between products. 
The outer wrap 52 is initially wrapped spirally about the 

support, initial former 88 and a portion of the bag 42 in which 
the bulk good 26 have been fed. As the level of bulk goods 26 
increases in the bag 42, the outer wrap 52 is spirally wrapped 
by the stretch wrapping device 50 at a predetermined level 
below the level of bulk goods 26 to form the transportable 
container 24. As the bag 42 is filled with bulk goods 26, 
additional portions of stretch wrap are disposed around the 
bag 42. The stretch wrap is maintained at a level below the fill 
level of the bulk goods 26 to maintain the shape of the trans 
portable container 24 and to Squeeze the bag 42 and lock 
together the bulk goods 26 disposed in the bag 42. In the 
exemplary embodiment, the stretch wrap is an outer wrap 52 
from a stretch wrap roll that is disposed spirally about the 
transporter base and the bag 42, but any stretch wrap known 
in the art, including but not limited to a stretchbag 42 and heat 
shrink film, may be used. 
The outer wrap 52 generates hoop forces which apply a 

gentle Squeeze to the bulk goods 26, helping to Support and 
firm them. The hoop forces stabilize the bulk goods 26 by 
promoting controllable contact between the elements of the 
bulk goods 26 being loaded into the bag 42 of the transport 
able container 24, thereby promoting bridging between the 
components of the bulk goods 26. For example, when the bulk 
goods 26 being loaded are a bulk cereal in puff or flake form, 
hoop forces promote bridging between cereal pieces, thereby 
reducing the relative motion between the pieces and immo 
bilizing the cereal within the bag 42. By adjusting the extent 
to which the outer wrap 52 is applied to the bag 42, hoop 
forces can be tailored to the type of bulk goods 26 being 
inserted in the transportable container 24. Hoop forces allow 
for a very compact and rigid transportable container 24, 
which does not allow the bulk goods 26 to shift or get crushed 
within the transportable container 24. 
The transportable container 24 can be closed or left open 

depending on bulk goods 26. For example, certain bulk goods 
26 Such as wood chips, sand, gravel, and other bulk goods 26, 
may not require that the transportable container 24 be closed. 
In such instances, the outer wrap 52 would be applied around 
the bulk goods 26 in an upward direction to secure bulk goods 
26 and create the transportable container 24. Alternatively, 
the transportable container 24 may be closed in any of a 
variety of manners known in the art including, but not limited 
to: Sonic or heat welding of the top of the transportable con 
tainer 24, closure of the top of the top of the transportable 
container 24 by folding over the bag 42 and securing it with at 
least one additional layer of outer wrap 52, closure of the top 
of the transportable container 24 with a plastic pull tie, clo 
sure of the top of the transportable container 24 with wire or 
rope, closure of the top of the transportable container 24 with 
a clamp, and other closure means known in the art. 
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The transportable container 24 may further be closed by 
placing a transporter base, a slip sheet, or a flat sheet of 
cardboard or plastic on the top of the transportable container 
24. After placement of the transporter base, slip sheet or flat 
sheet on the top of the transportable container 24, the trans 
portable container 24 is wrapped with additional outer wrap 
52 to secure the transporter base, slip sheet or flat sheet on the 
top of transportable container 24. 

In Summary, a transportable container 24 of bulk goods 26 
is formed from a gentle handling hopper 20 and Scrunched or 
bunched bag 42. A bag 42 having an open top 56 and closed 
base 58 is bunched onto an intermediate carrier 54. To secure 
the bag 42 onto the intermediate carrier 54, the rigid interme 
diate carrier 54 Is placed on a feeder. The open end of the bag 
42 is disposed between the plurality of feeder arms and the 
plurality of carrier arms 62 and each of the arm ends 64 of the 
plurality of carrier arms 62 are engaged with one of the 
plurality of feeder arms to uniformly distribute the bag 42 
over each of the arm ends 64 onto each of the carrier arms 62 
and secure the bag 42 on the intermediate carrier 54. 
The intermediate carrier 54 is secured to the packaging 

system 28, with the open top 56 of the bag 42 being disposed 
adjacent the distributing end 92 of a hopper 20 and the closed 
base 58 of the bag 42 being positioned vertically below the 
open top 56. The distributing end 92 of the hopper 20 is placed 
over the bag 42 to create a vertical space between the distrib 
uting end 92 and closed base 58. The intermediate carrier 54 
is secured to the upper turntable 44 of the packaging system 
28 and the closed base 58 of the bag 42 is disposed in the 
initial former 88, which is placed onto the transportable con 
tainer support 86, which is disposed on the frame base32 of 
the packaging system 28. The upper and lower turntables 44. 
46 rotate, preferably in synchronized rotation, to distribute 
the bulk goods 26 in the bag 42. 

Bulk goods 26 are distributed into the hopper opening 90 of 
the hopper 20 to establish a hopper fill level. The bulk goods 
26 are distributed from a feed source 40 into the hopper 
opening 90 of the hopper 20 to establish the hopper 20 fill 
level. The bulk goods 26 are dispensed from the distributing 
end 92 of the hopper 20 through the open top 56 of the bag 42 
into the closed base 58 of the bag 42 to establish a level of bulk 
goods 26 in the bag 42. A valve operably disposed at the 
distributing end 92 of the hopper 20 is variably opened to 
dispense the bulk goods 26 through the open top 56 of the bag 
42 into the closed base 58 of the bag 42 to establish the level 
of bulk goods 26 in the bag 42. The rate of dispensing the 
bulks goods from the distributing end 92 of the hopper 20 in 
response to the hopper fill level is adjustable based on the 
level of bulk goods 26 in the hopper 20 or in the transportable 
container 24. 
The hopper 20 moves vertically during the dispensing step 

to maintain the vertical space between the distributing end 92 
of the hopper 20 and the level of bulk goods 26 in the bag 42. 
The hopper fill level is maintained in the hopper 20 during the 
dispensing of bulk goods 26 from the hopper 20 and concur 
rent with the moving of the hopper 20 in response to the level 
of bulk goods 26 in the bag 42. 
The intermediate carrier 54 moves relative to the closed 

base of the bag 42 to distribute the bag 42 from the interme 
diate carrier 54 as the level of bulk goods 26 in the bag 42 
increases. In the exemplary embodiment, the intermediate 
carrier 54 moves upwardly relative to the stationary closed 
base 58 in response to the level of the bulk goods 26 in the bag 
42 to distribute the bag 42 from the intermediate carrier 54 as 
the level of bulk goods 26 in the bag 42 increases. The outer 
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wrap 52 is then spirally wrapped around the bag 42 in an 
upward direction while filling the bag 42 to form the trans 
portable container 24. 

In an alternative exemplary embodiment, the close base 
moves downwardly relative to the stationary intermediate 
carrier 54 in response to the level of the bulk goods 26 in the 
bag 42 to distribute the bag 42 from the intermediate carrier 
54 as the level of bulk goods 26 in the bag 42 increases. The 
outer wrap 52 is maintained near the level of bulk goods 26 in 
the bag 42. 
The foregoing invention has been described in accordance 

with the relevant legal standards, thus the description is exem 
plary rather than limiting in nature. Variations and modifica 
tions to the disclosed embodiment may become apparent to 
those skilled in the art and do come within the scope of the 
invention. Accordingly, the scope of legal protection afforded 
this invention can only be determined by studying the follow 
ing claims. 
What is claimed is: 
1. A method of forming a transportable container of bulk 

goods from a gentle handling hopper of fixed Volume with a 
hopper opening and a distributing end comprising the steps 
of: 

placing the distributing end of the hopper overabaghaving 
an open top and a closed base to create a vertical space 
between the distributing end and closed base; 

distributing bulk goods into the hopper opening of the 
hopper to establish a hopper fill level; 

dispensing the bulk goods from the distributing end of the 
hopper through the open top of the bag into the closed 
base of the bag to establish a level of bulk goods in the 
bag; 

moving the hopper vertically during the dispensing step to 
maintain vertical space between the distributing end of 
the hopper and the level of bulk goods in the bag; 

Substantially maintaining a hopper fill level in the hopper 
during the dispensing step and concurrent with the mov 
ing step; and 

spirally wrapping an outer wrap around the bag while 
filling the bag to form the transportable container, the 
outer wrap being maintained near the level of bulk goods 
in the bag. 

2. The method as set forth in claim 1 further comprising the 
steps of: 

bunching a bag having an open top and closed base onto an 
intermediate carrier; 

securing the intermediate carrier to a packaging system, the 
open top of the bag being disposed adjacent the distrib 
uting end of the hopper and the closed base of the bag 
being positioned vertically below the open top; and 

moving the intermediate carrier relative to the closed base 
of the bag to distribute the bag from the intermediate 
carrier as the level of bulk goods in the bag increases. 

3. The method as set forth in claim 2 wherein the moving 
the intermediate carrier step is further defined as vertically 
moving the intermediate carrier upwardly relative to the sta 
tionary closed base in response to the level of the bulk goods 
in the bag to distribute the bag from the intermediate carrier as 
the level of bulk goods in the bag increases. 

4. The method as set forth in claim 3 wherein the spirally 
wrapping step is further defined as spirally wrapping an outer 
wrap around the bag in an upward direction while filling the 
bag to form the transportable container, the outer wrap main 
tained near the level of bulk goods in the bag. 

5. The method as set forth in claim 2 wherein the moving 
the intermediate carrier step is further defined as vertically 
moving the close base downwardly relative to the stationary 
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intermediate carrier in response to the level of the bulk goods 
in the bag to distribute the bag from the intermediate carrier as 
the level of bulk goods in the bag increases. 

6. The method as set forth in claim 2 further including the 
steps of: 

placing an initial former onto a transportable container 
Support being disposed on a frame base of the packaging 
system; and 

disposing the closed base of the bag into the initial former. 
7. The method as set forth in claim 6 wherein the securing 

step is further defined as securing the intermediate carrier to 
an upper turntable in an upper Support of the packaging sys 
tem and disposing the closed base of the bag into the initial 
former being disposed on a lower turntable in the frame base 
of the packaging System. 

8. The method as set forth in claim 7 further including the 
step of rotating the upper and lower turntables to distribute the 
bulk goods in the bag. 

9. The method as set forth in claim 8 wherein the rotating 
step is further defined as synchronizing the rotation of the 
upper and lower turntables to distribute the bulk goods in the 
bag. 

10. The method as set forth in claim 1 further including the 
step of monitoring the hopper fill level of the bulk goods 
disposed in the hopper with a hopper sensor. 

11. The method as set forth in claim 1 further including the 
step of monitoring the level of the bulk goods in the bag with 
a fill sensor while filling the bag. 

12. The method as set forth in claim 1 wherein the dispens 
ing bulk goods step is further defined as variably opening a 
valve operably disposed at the distributing end of the hopper 
to dispense the bulk goods through the open top of the bag into 
the closed base of the bag to establish a level of bulk goods in 
the bag. 

13. The method as set forth in claim 1 further including the 
step of adjusting the rate of dispensing the bulks goods from 
the distributing end of the hopper in response to the hopper fill 
level. 

14. The method as set forth in claim 1 wherein the distrib 
uting bulk goods step is further defined as distributing bulk 
goods from a feed source into the hopper opening of the 
hopper to establish a hopper fill level. 

15. The method as set forth in claim 1 wherein the spirally 
wrapping step is further defined as spirally wrapping an outer 
wrap around the bag in an upward direction while filling the 
bag to form the transportable container, the outer wrap main 
tained near the level of bulk goods in the bag. 

16. The method as set forth in claim 1 further including the 
step of directing the flow of bulk goods from the distributing 
end of the hopper to desired portions of the transportable 
container to aid in the shaping of the transportable container. 

17. A method of forming a transportable container of bulk 
goods with a scrunched bag system comprising the steps of 

forming an intermediate carrier having a carrier base defin 
ing a carrier opening and a plurality of carrier arms 
extending from the carrier base to an arm end for holding 
a bag having an open end and a closed base; 

bunching the bag about the plurality of carrier arms to 
secure the bag onto the intermediate carrier, 

securing the intermediate carrier to a packaging system, the 
open top of the bag being disposed adjacent a feed 
Source and the closed base of the bag being positioned 
vertically below the open top: 

feeding a plurality of bulk goods into the open top of the 
bag disposed on the intermediate carrier to create a level 
of bulk goods in the bag; 
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14 
moving the intermediate carrier relative to the closed base 

of the bag to distribute the bag from the intermediate 
carrier as the level of bulk goods in the bag increases; 
and 

spirally wrapping an outer wrap around the bag while 
filling the bag to create the transportable container, the 
outer wrap being maintained near the level of bulk goods 
in the bag. 

18. The method as set forth in claim 17 wherein the bunch 
ing a bag step further includes the steps of 

securing the intermediate carrier on a feeder having a plu 
rality of feeder arms; 

disposing the open end of the bag between the plurality of 
feeder arms and the plurality of carrier arms; and 

engaging each of the arm ends of the plurality of carrier 
arms with one of the plurality of feeder arms to uni 
formly distribute the bag over each of the arm ends onto 
each of the carrier arms and secure the bag on the inter 
mediate carrier, the bag being bunched onto the inter 
mediate carrier. 

19. The method as set forth in claim 17 wherein the moving 
step is further defined as vertically moving the intermediate 
carrier upwardly relative to the stationary closed base in 
response to the level of the bulk goods in the bag to distribute 
the bag from the intermediate carrier as the level of bulk 
goods in the bag increases. 

20. The method as set forth in claim 19 wherein the spirally 
wrapping step is further defined as spirally wrapping an outer 
wrap around the bag in an upward direction while filling the 
bag to form the transportable container, the outer wrap main 
tained near the level of bulk goods in the bag. 

21. The method as set forth in claim 19 further including 
the step of moving the feed source vertically upward in 
response to the level of bulk goods in the bag. 

22. The method as set forth in claim 17 wherein the moving 
step is further defined as vertically moving the close base 
downwardly relative to the stationary intermediate carrier in 
response to the level of the bulk goods in the bag to distribute 
the bag from the intermediate carrier as the level of bulk 
goods in the bag increases. 

23. The method as set forth in claim 17 further including 
the step of monitoring the level of bulk goods in the bag with 
a fill sensor while filling the bag. 

24. The method as set forth in claim 17 further including 
the steps of: 

placing an initial former onto a transportable container 
Support being disposed on a frame base of the packaging 
system; and 

disposing the closed base of the bag into the initial former. 
25. The method as set forth in claim 24 wherein the secur 

ing step is further defined as securing the intermediate carrier 
to an upper turntable in an upper Support of the packaging 
system and disposing the closed base of the bag into the initial 
former being disposed on a lower turntable in the frame base 
of the packaging System. 

26. The method as set forth in claim 25 further including 
the step of rotating the upper and lower turntables to distribute 
the bulk goods in the bag. 

27. The method as set forth in claim 26 wherein the rotating 
step is further defined as synchronizing the rotation of the 
upper and lower turntables to distribute the bulk goods in the 
bag. 

28. A method of forming a transportable container of bulk 
goods with a scrunched bag system comprising the steps of 

securing an intermediate carrier having a carrier base 
defining a carrier opening and a plurality of carrier arms 
extending from the carrier base to an arm end-on a feeder 
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having a plurality offeeder arms for holding a bag hav 
ing an open end and a closed base; 

disposing the open end of the bag between the plurality of 
feeder arms and the plurality of carrier arms; and 

engaging each of the arm ends of the plurality of carrier 
arms with one of the plurality of feeder arms to uni 
formly distribute the bag over each of the arm ends onto 
each of the carrier arms and secure the bag on the inter 
mediate carrier, the bag being bunched onto the inter 
mediate carrier 

securing the intermediate carrier to a packaging system, the 
open top of the bag being disposed adjacent a feed 
Source and the closed base of the bag being positioned 
vertically below the open top: 
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feeding a plurality of bulk goods into the open top of the 

bag disposed on the intermediate carrier to create a level 
of bulk goods in the bag; 

moving the intermediate carrier relative to the closed base 
of the bag to distribute the bag from the intermediate 
carrier as the level of bulk goods in the bag increases; 
and 

spirally wrapping an outer wrap around the bag while 
filling the bag to create the transportable container, the 
outer wrap being maintained near the level of bulk goods 
in the bag. 
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